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I 0' 

Description 

This invention relates general V to a method 
for procuring en information recording disk, 
ouch 6a a vidoo disk, phonograph disk or tho 
fita, ond more portteutorfy, tho prooont ewerrtlon 
relates to o method for producing informotfon 
iBi^iSny disks by stamping a synthetic roaJn by 
a disk stamper. 

Thp.m are various methods far producing an 
tntbrnwrlnn rEnnrrJing rfbdc, and according to 
one conventions! method, a fiat layer of a liquid 
molding resin is provided on a stamper, on 
which undulations carrying information have 
boon made, then a sheet or flat plate func- 
tioning as a backing plats is pressed to iha flat 
layer of th* retm so that the resin layer assumes 
a given thickness, ond the room is hardened by 
irradiating with e suitable ray. 

The above-described method has suffered 
fiom a problem of taking air bubbles In the 
liquid resin, which occurs whan placing the 
backing plate on the liquid resin. !n accordance 
with sn fujruer pmprssnl the backing plate ia 
supported shrive the stamper so as to face thtf 
stamper, having a given sr>ar,e therebetween, 
and a given amount of liquid molding ream is 
injected irom an injection valve provided at tho 
canter or the staropar Into the space. The 
backing plate is p*s»ed toward the stamper 
during or after the injection of the liquid 
rnolding roam so that tho injootod rosin is 
stretched outwardly redtolfy* After the resin has 
been stretched, an ultraviolet ray Is irradiated to 
the resin layer vie the backing plate to harden 
rha resJn. The realn Is adhered to the backing 
plate when herdenmg, and an Inflnmmtfnn 
recording disk can be produced by detaching 
the hardened resin layer together with the 
backing plate- 
As will ba described later with reference to 
the accompanying drawings, the injection Vllve 
used in the conventional method hae a flange 
portion. However, baoauoo of the presence of 
the flange portion, the hardened resin layer of 
the di*k la difficult lo detach from the stamper. 
Namely, a circular edge liauVied by the upper 
surface and the peripheral wail of the flange 
portion is not m honk thn disk when deiBchaig 
the dfsk. The Inventors of the present mvamton 
previously devised s new structure of me flange 
portion of tho Injection valve so that the above 
problem would not occur. In order that the disk 
can be smoothly eatached from tha stamper, 
the circular edge of the flange portion la 
beveled. Namely, the angle defmed botween the 
upcer surface and peripheral wall of the flange 
portion ia made obtuaa ao that tho disk is pre- 
vented from beinu. hooked by the edge* 
However, provision of such a beveled edge 
raises anothar problem mat air bubbles are easy 
to be taken In the liquid molding resin when the 
resin la injected Into the space between the 
backing plate and the stamper. 
The conventional methods Including the 
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above method Fui producing en information 
recording disk have buffeted from occurrence of 
eft- bubbles which are apt to be made in die 
finished products of the disks. Air bubbles are 

s easy to enter the HquM molding rosin when the 
realn is placed on the stamper and when ttm 
racJn le stretched by pressing the backing plate 
toward tho stamper. Such air bubbles may 
result in dropout of irrformauon date in both 

to stylus-contact and styUxs-noncontact type infor- 
mation recording risks, Signal or data dropout 
in an Ijtformation recording disk may result in 
dBtertoratton of reproduced picture and/or 
sound quality. F.spanlalJy bi tha case uf a virion 

t£ disk* Since tha density nf the data or signals k 
esaremely high compared m rrrrilnary phono- 
graph disks, such air bubbles m tha disk, which 
do not raise a serious problem in a phonograph 
disk, booomo a source of trouble, fn the esse of 

20 e vWoocfiok of tho type arranged to bo traced by 
a pickup stylus which ia in contact with the 
surface of the disk, such air bubbles may 
damage the stylus* Nemsry; the presence of efr 
bubbles mingled with the realn lowers tho com- 

7ft mercial value of an Information recording disk. 

Summary of the invention 

The present Invention has been deuekipnd in 
order to remove the ahnvfrmamlrmad 
so disadvantage inherent to the wvermnnsl 
methods for producing en Information recording 
dick. 

It ^ therefore, an object of the present 
invention to provide a method for producing 

99 information recording disks, with which air 
bubbles ere prevented front being mingled with 
the liquid mnkilng resin when depositing arid 
stretching It to form a disk, so that pror&ertrvlty 
can be Improved while the quality of tnftir- 

40 mation recording disks can be elevated. 

in accordance with the present invention 
there is provided a method of producing infor- 
mation recording disks by pressing a synthetic 
resin by a disk stamper, comprising the steps of: 

** placing said disk stamper on a stamper mount; 
supporting a backing plate, which will be a part 
ur an information recording disk to ba pro- 
duueit abuva aald dink stamper su that then* Is 
e given spans between said hackaig plats and 

00 gad disk stamper: injecting a liquid molding 
resin into said space between said backing 
plate and said disk stamper through a passage 
made In an injection veJve received In a center 
bore of s stamper-fixing shaft provided at the 
center of sold stamper mount said injection 
valve having a flange portion which can bo 
interposed between said backing plate and said 
disk stamper; depressing said backing piste 
toward sakJ disk stamper ao that the infected 

*° resin b stretched outwardly radially: and 
irradiating the stretched realn layer by an ultra- 
violet ray su diet &atd ream ia !i& defied, charac- 
terized by a sup of wetting at least the peri- 
phery of said flange portion of said injection 

98 valve by SSkl ItquM rraarfjirj nerin hnfare said 
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flanfl e portion w in cnntact with raid backing 
plate. 

Brief deacnptior* ot the drawtogs 
™r^ecVand teatiir** erf die preeent 

i JSto Twin become LJrt 

from a* following detailed deaonndan of the 
^Utt taken in ,M 
Inth me acoeinoartfng drowin^nvmi^ 

rtf> 1 1s a schema^ «^^^ 
a prwioudv piopo5cd.dev.oe tor producing 
infermaxlon recording dieka: ^^^^ ^ 

Fjg. v is a schematic p^l onx^eectOrtai 
view snrwing a modHtaation of the device of 

F ^FI» 3 Is an explanatory view ehowhw a state 
that Sr bubbles have been taken Into the nquw 
S me Injection valve of the 

de Fte°4 to ^are explanatory views Rowing 
the method according to the present invanbon; 

Fte. 10 to 12 ara e*plannmry diagrams 
showing, the contact an^£JJwUnilW molding 
PASin Willi iwpoct to the «rtaiTiper; 

Flo. 13 & a sjraphfcel representation ishMng 
the Srtical position of the 1^^^ 
device uaed for carrying out tM present 

In ^*?4and l5ahowacanvendonatr««bnd 
for making a center nolo in o stamper andjfcr 
Swping the e*nt«r hole to be readily aupported 

Pig. 16 fe an etptanatwv view sowing a 
convention?! way of supportfe'S the atompor oi 

F,? Fte 5 W * a schemata crow^ectional view of 
* fbdna ring wnter. Is a part or a stamper 
assembly according * the P^^^nboji; 

Ho. 1 B b s aahernatfc cross-eftfllonal vtfw of 
tfie attmoer asaembly sccoajtng to The present 

'™gfl3 I, en ^^^J^J 5 ^ £ 
«tms that the stamper assembly of Fig. IB he* 
been wad by m*nsof a ^P^^^£ 
a atarnpftr mount of the device according to *e 
present invention; and inrTllT 

Rge. 20 io ?y «iB schomollo diagrams 
arrowing tno way of attracting the «|«P"^ 
stamper mount by means of w^J«^ 

ThTeama or ccvrsspondlng ^nentaand 
parte aro designated at like numerals tnroush- 
out the drawings 



Detailed doaoriptfon of mo Invention 

Prior to describing tho present invention, the 
above-iil^ttoned wmvw^al 
rrisThod and its modfflcebon wffl be deacrtbert 
for a butler understanding of ma present 
invontfon^ ^ g^^^fc croae-aoctional vtaw or 
previously proposed device y^Wh 
comprises a stamper mount 3 fixedly atteoned 
to a stand 10, an Injnctton valve *B rwvmga 
poccaga therein, a pressing plat© 4 wrmected 
to the shaft of an atr cylinder 7 which •» 



attached to an arm B2ef ma *and 10, 
ore«4iiH P«ata 4- is located attwp tha jumper 
mnunt 3 eo that Hiacea meta^ an^turther 
arranged to move up and down ^*Mngthe 
. ajr^ndar 7. The Irrjectlon valveM * movabry 

acrowod in a screw hob me* m the stand 10. 
plurality of oufcte 34 oto mode tn ma 

TnlSvaJva 26, who* these outio^^ 
tB munwato with the passage ,nrteln tenter 
w Tmainjactlon veh/e 2a Tha . Iniecbon v* 2B 

Srnprleeo a flange ponton 35 «^ I * B JX 

lAts 34, and a center projection mtegrfliry 

S «f the injartton «W» 26, ^whito the 
backing ptote 2 aS» hac a throuflh hnta. Tne 

20 38 connected co a pressunxl flaa eourco (n« 
ttiown). An annular races* b mado W»x«i we 
canter nom 8? ftir rec«vtn» on C^ng^ 
made of elasilc nwt«tol aueh ea rubber, in 
„ A 0 device Ot Hg. 1. pressurod a»*, own » 
dried air or nib*o<»v Trom an unshown jac 
source lo erranged to h* Mown from *0 ™ 
autteta 3B- The diameter of each of »e wr 
outlets 39 ie mnamU to that the aoesd of the 
„ gaaisosbjghaatbevelwltjrof sound. 
The atempw-fixinB she" 2 ^,^ 
B ,,U. a ciwulor «ceee in wnlch the flange 
pwitaii 34 of the iniootion w*« 25 cen be par- 
tially fitted til. . - _„ 
„ -me rinvlue of FJfl. 1 operate* w 

Rrat, tne aomper 1 i» pieced on the etampef 
mourn 3 end is fixed by d.wfling the «J|«Po^ 
ftdng enett 25. wt* the stand 1^ After *e 
otamper i has heen set- the hjiogwn valve 25 
<o is moved upwsrdlv as diown m fig. 1 and *e 
baeking plate 2 isplarad oii^ ll>e upper* rtace 
ol the flange portion 34 of ^ JniecUon voNo 
26 with the pressing plate 4 lifted up. The Ik»JW 
• fading resin 8 
« nf U*, Injection velve 26 Mtt fte 

me backing plate 2 and the stamp* i w 
pmsaure feeing the eemo. 
efrer mjectloi.. the prt»ng plete 4 
By dtMno «>" cylinder 7. Slnoo tte 0-nftfl3H 
so is attoehed m the Pre^ plo» 4 in 
manner that a portton of 
beyond the lower surface u» the presang pww 
4, the 0-nng 38 comes Into eonttct with me 
upper surface «f *e badAigplete 2. Tho 
98 preHlng plate 4 is furmnr kneered eo thjtthe 
O-rino 36 is deforated. Ai thts time. U» ebove- 
nSned flsa la Mown from the air outlet* 33 
Swarf ^he upper surface of me paddng ptete2. 
ThX pnaatsTle eppnw *n gee to the 
m baddng plate 2. wnero tno pramure te 
STumriaht below the elf outlemM wWch 
are cnaxtally eitangedwhh roapect to the center 



are nnawoiiy im**"*""" ~zt 

of the pressing otate +• Jh* gee jpMtun 
applied to me baaklng plate 2 lowom fttong tfw 
as outwart ™rtbl directions, and pressure St «a 
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pertihery of the bacWna pietu 2 equals the 
pressure of atmosphere. With this pressure 
gradient, the backing ptam 2 Is deformed In 
sucn a manner that die dbtaiicw between the 
lower surface of the backing plalw 2 and the 
upper surface nr m« jaamper 1 at the ueikilreiy 
of the backing plate 2 is greater man the space 
between the ssme at portions dnasd to the 
oontor of trie becking plate 2. By the appli- 
oation of the pressure to the backing plate 2 
end by the soove-merttoried deformation of the 
same, the liquid molding recln 12 around the 
outieta 34 ia pressed to be atretohed outwardly 

Fig. 2 Uuatretea e condition that the rceln 1 2 
has been stretched by tha above described 
process. At thb time die luwer aurfaoe of the 
flange portion 30 of the fruvriui valve 20 I* 
received m tha recess made at the top uf Uie 
stamper-fixing ^wft 2fL An ultraviolet ray is 
applied through the bftftKinfl plate 2 to the resin 
12 so that the resin 12 Is hardened. The 
hardened resin layer is detached together with 
the booting plate 2 from the stamper 1 id 
provide a finished product of an Information 
recorded replica disk. In Fig. 1, the flange 
portion 35of the injection valve 26 isflkiatratod 
such that the peripheral watt thereof b tapered 
so that the diameter of the unper surface of the 
flange poition 35 U flfwrtbr than that of tha 
lower surrece liitueof. Therefore; when 
rioTBcWi^ die disk from the stamper 1. the disk 
Ee apt to be hooked by the edge portion 
between tha uppar aurfat* end the peripheral 
wall of the flange portion 25, and therefore, ft 
may be difficult to emoothly detach the efts*. 
Because ot mis problem, the disk may be partly 
damaged around its center hole* tn order to 
remove tree problem, It 1e preferable that the 
upper edge of tho flange portion 35 is beveled 
so that the edge takes en obtuse anglo in its 
cross section as shown In Fig, 2 showing a 
modification of the device of Re> 1, In Fig. 2 q 
btfvrimJ edge Is fodtoated at e reference 43. 

With the provision of such e beveled edge 
43. ahhaigh the rib* can ba satisfactorily 
detached from the atampar without being 
damaged, such a beveled arlge 43 of the flauutf 
portion 3b may result in occurrence of air 
bubbles 44 as shown in Fig. 3. Namely, since 
the Gouid reatn 9 le injected from me outlet of 
the Injection valve 2B t air between the beveled 
edge 43 and tho lower curfew of the backing 
plate 2 is apt to be covered by the injected reein 
12. to cause occurrence of air bubbles 44 
whose dtamafar Is 50 to 500 micrometers or 
90. The air bubbles 44 remained at dm Uppei 
inner corner of the resin 12 leave the comer In 
the middle of the above-mentioned pressing 
process, and move wrtwwrfty aa the liquid 
molding resin 1 2 is stretched- If thB air bubbles 
44 are moved to the outmost portion corres- 
ponding to tha periphery ot the backing prate 2 
so that the ea- bubbles 44 ere off the signal 
recorded pertioa there would be no problem. 



6 

Actually, however, there is Rifle possibility that 
the air bubbles 44 move to the outmost portion 
of the stretched raoin 12. Namely, pressing 
proceaa Sa terminated when air bubbles 44 are 
a in the signal recorded portion which is tho most 
important portion of the disk. Although the 
number of air bubbles remaining at the disk is 
several the presence of such air bubbles wifl be 
a defect of an information recording disk 

to flspadally in the Case of 8 video disk Whose 
signal density is extremely high. Presence of 
such air hubbies 44 raises various problems 86 
set forth in the beginning of thte spectflcatloa 
The inventors of the presenr invention Hhvh 
t§ devised a method for removing the shove 
problem caused by the flange portion 35 having 
the beveled odgo 43. TTtlo method win be 
described with referenda to Flgo. 4 to 0. Prior to 
placing the becking plate 2 on the upper surface 
20 of the flange portion 35 of the Injection valve 
20, a small amount of the liquid molding resin 0 
la injected from tho outlet cf the Injection valve 
as shown In Fig- 4. Then the Injection valve 26 
Is lowered, as sliown h Fig. 5. so that the 
75 bevftfed edjoe 43 and the upper surface of the 
flange portion 35 are covered and wetted by 
me injected resin 12. Nextiy, tfte injection valve 
2b* is raised as shown In Fig, ff, opening the 
outlet of the Injection valve 26. The backing 
ia piste 2 ie then placed on the upper surface of 
the (tango portion 36 as shown in Fig.. 7. 'I he 
resin 12 on the upper etirfece of. the flange 
portion 35 is pressed by the backing plate 2 so 
that a portion of the resin 12 la moved out 
ee werUly wide remaining resin 12 b moved 
Inwardly. The resin 12 niuvad alwardry from the 
uppar surface uf 14 1 a Range portion 35 wffl be 
received hi an annular rectos 35b irons* el the 
upper surface of the flange portion 25. There- 
to tore, the resft) 12 Is prevented from entering 
into tho space between the center hole of the 
backing plate 2 and Ok center projection 29, so 
that the otsk wilt be readily detached from the 
stamper aftor being harden od\ Under the con- 
ear drrion of fig. 7, a gwen amount of resin 12 
required far forming a stogie disk fs Injected In 
the same manner es ctocrfecd in connection 
with the previous embodiments. According to 
tills method, since the comer portion defined 
so between the beveled edge 43 and me lower 
surface of the heridng plate 2 la tilled with tha 
resin 12, me problem due to air bubbles drew 
not occur, 

- m ordor to carry out the above method, the 
8$ up/down movement of the Injootion valve 26 
may be automatically controlled by a suitable 
driving circuit (not shown]* Although the 
. position of the injection vehre 26 la controlled In 
the above-described method so that the 
co beveled edge 43 of the flange portion 35 ia 
inaUe wet prior to piecing the backing piste 2, 
tha beveled edge 43 may be made wet by the 
resin 12 manually. Namely, a given amount of 
the resin 1? may he netntnd manually amtrnd 
SB ihe beveled edge 1 2 before the backing plate 2 
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is placed on the upper aurtnca of the flanae 

P °liw itched resin 12 is then tartened In 
the earn? manner oc described «n the ahov^ 
and die hardened reain by^fixodly 
ihe backing plate 2 fa ■** 
tamper 1 . "Rib detached rearn Iflyar ha* a struc- 
ture e* dinwn in Fig. a Namely, on annular pro- 
icction ^Vp. b matte around the oontor hole oi 
tho backing plate 2 because of the annular 
recess 35b of the wi a«it«co of tho flange 
portion 36. Tha arsiuiar protection 40c re 
unnecessary, and dmrefore. H may bo removed 
bv widening The canter hole 45 of the booking 
plate 2 frorn tne state of Fig. 8 iw another state 
of Fig. 5 where a widened carter hole I* atdr- 
catod at a reference 4*a. in this casa. Hie 
diameter of the canter hole 45 of Hr> B should 
be email** than tha given dismeter of tha center 
hole 45a which b obtained after widening. In 
the caau tfwt tha diameter of the canter hole 45 
cannot be widened because tha alamalber 
already cuireeoonda to tho gryen yejue, the 
annular projection 40c may bejeft aa lit fitonds. 

in the above described erre^lrnentr it :haa 
bean n^ribed ihat the backing plate 2 b 
pressed hy the pressing piete 4 or by me 
preesured gas from the putting plate 4*0 that 
the liquid molding resin between the aacyjna 
plate 2 and the stamps 1 la ^tched raoleJV 
outwardly, fhe strernhlng velocity of tha IIQUW 
molding reain 12 has a relmfanshlp with expect - 
to the dogroo of the occurrence, of air bubbles, 
and this relationship wrtl be described. . 

ft has been rooogn&od by tha irwarrrnra thai 
small air bubbles <moet of winch bava a 
diameter which is leas then ,100 micro^nj) 
are greatly introduced In tho liquid maiding 
resin 12 wliaiUhe stretehhfl epoad of the ream 
l> avoeads a predetermined valuo; 

A contact angle uf a liquid with raspqetto a 
solid has a significance in tiie degree tfwetung 
therebetween. Fig. 10 ahowa a contact angle V 
of tha liquid molding rprfn 12 In the case that 
the raaln 12 is dropped on The stamper 1 poa- 
tioned horizontally. Ui the esse that th* stamper 
1 is made of H, IF the surface thereof ^Ban, 
the contact onpjo V will be approximate* 15 
degrees. When the stamper 1 la coated with 
n^electrorytlc Nl or plated by a different type 
of M ptating bath, the voluo of tha abo^mov 
tiunad 0 does not chengo very much. Thfa 
contact angle 6 is affected by e condition of 
Being left In atmosphere or by a condition of 
storage. Furthermore, dwiajes In the con- 
stituents of tha resin and the viscosity do not 
cause e large change in the contact angle & 
bDoauce viscosity is an internal matter of the 
mem. while the contact angle <? to determined 
by the mutual action between the surface of the 
reain end exterior. Aecortfngiy, tha Squid 
mowing reain 12 of the type arranpftd to be 
hardened by an ultraviolet ray can ba said to 
liave a characteristic of wetting ma stamper 1 
vmy wetL On *e other hand, the contact ano*a 



of the resin 1 2 wim respect to tho backing ptato 
2 made of porymetfryl mathaurylatB or poly- 
vinyl chloride is between 18 and 23 degree^ 
Fig. 1 1 chews a condition thai the Bquid 
c molding reain 12 hoc been Hijecwd Into ihe 
* *uace between the backing plate 2 and trio 
stamper 1. When no external force is appBeri to 
the resin 12, tho contoot angle of the rawn 12 
with respect lu tho stamper 1 equals the 
„ ficntacr angle 0 uf Rg. 10. Fig. 12 shows a con- 
ditSon That tha reain 1 2 is stretcWng outwardly 
radial* as tha backing date 2 reaervee a down- 
ward pressure P. At this time, the resta 12 ie 
stretching at a speed V, end mereforo, its 
carrtact angle * Is i»n«idwaWy larfler than the 
contBct angle 0 of Figs. 10 and 1 1. From the 
above analysts, it will be understood that the 
wetting condition or d*greft In tha esse Of a 
travelling reain cannot be oTseussed on the 
20 basis of the wetting condition m the ess* of a 
stationary realm 

Namely, in order that the surfaces of the 
stamper 1 and the becking plate era watted 
waB by Uie moving or airtrtohlng resin 12, the 
ss conlflct angle & In a oVnomlc conation has to 
t» considered, According to e*panmente it has 
■ teen rocognl/Bdilwt when the atrotohing apaed 
V of the liquid molding rosin 12 was hold I lasa 
than B em/sac to 10 cm/sec. fine air bubbloc 
„ ware not taken hi tha res'm 12. In order to 
auppress the stratening speed of tha resin 12 
bolow io "cm/sac, the towering ispmd of the 
tracing plate 4 is controlled. Ifamely, when 
proving and thus stretehlng tha inlecrsd HqukJ 
• 35 rwWingrosin12frowthastetanfRg.3totfie 
buna of Rg. 2, tha lowering speed of the 
pra^uig plate 4 b made email, This point wur 
' be described with a grephioal roprecantation lot 
the vertical position of tha pressing piste 4 with 
40 respect m tfcnoi ^ 

■ . in Fig. I3 r tha wftnanco YO indwotej the 
• ^oat raised position c|T the pressing plate 4; Y1 r 
is the pos'rdon of rrm name where the O-nng 3o 
(see Rg. 1 ) of tha pressing plate 4 Is in ccnttct 
43 . with the backing fsiata 2. and the towerfcig 
' movemont of tha pressing plate 4 b atupped to- 
iniect tha liquid molding resin 9: Y2 Is die 
lowest position of the pressing piste 4 where 
the injected reain 12 hoc been .completely 
nu sUBtched after further lowering the pressing 
pfeiu 4 so that tho resin 12 sBuumoe 9 given 
thifckfiott. Namely, the prceoing pteta 4 14 
towered from time tO uTl tl at a reletJvery high 
speed (sea nurvR 48). 
fg ^ At time tf p U « O-ring 36 abuts ogeinet the 
upper surfers of the backing plate 2 so that the 
res i> V is inj«*j«l in the Interval between tl and 
t2 {aae curve 471, Tha following interval 
between t2 arvJ fc™ cunro 46) fa for pressing 
oo the backing plate 2 tn stretch Ihe resin 12, eruf 
the interval between t3 and x4 (see curve 4S> Is 
for raising the pressing piers 4 ar a ratadvery 
high speed It will be understood frnm dm dif- 
ferent ssepos of these waves that the lowaiing 
ss speed of tho pressing plate 4 between t2 and t3 
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{oinm 4&) Is cDnsberdtrfy sirtaflfcr than that In 
the interval between tO Jjnrt tl (curve 4c"). Tlie 
glow speed m fie interval between t2 and i3 Is 
9tt to a vhIus to that the stretching speed V of 
the liquid mokfing resin 12 does not exceed 10 
cm/sec. 

Although the contact angle does not change 
with tho viEoocity of the reeln very much, the 
stretching speed V of tho rocin varies in accord- 
errce with tho viscosity moreof. Namely, the 
lower the viscosity, tho foster the stretching 
speed Consequently, in tho case of o low vis- 
cosity resin, it is necessary to further reduce the 
lowering spead of the pressing plate 4 90 that 
the stretching speed of the reshi 1Z le uratii- 
tslneri below 10 cm/san_ The upper limit of the 
vfecoftfcy «f rwttn* which can be used as the 
material nt intrkrmxnon mrnrrteig rasas, is 
approdmatory 5000 to 100OO r*mt^nis*. In 
order to suppress the stretching speed below 
10 em/sec even in the esse of e resin having 
low viscosity, it fa necessary to suppress the 
lowering speed of the pressing plate 4 below 
several millimotcro por cooond during the period 
between t2 end t3 (curve 48) of Kg. 13- The 
lowering speed of tho curve AG ad well as the 
leisfriy Speed 48 or the curve 49 may be set 
much greater thai the speed of die curve 48, 

At the begfnrtfng of the curve 48 of ftg* 13 
the lowering daps becomes gender because 
the resin 12 in fn a state mat ft is readily 
stretched immediately after the injection of the 
same while the space between the backing 
plate 2 and the stamper 1 is relatively great, 
and because the towering speed lowers as the 
tfiToknose booomoc smaller and smaller to 
approach a given value. Tho rosin 12 will be 
hardened by an ultraviolet my so described in 
the above after the interval Of the curve 48. 
According to this embodiment since the 
bwetinu. speed of the piussinu. plate 4 has been 
inmitf small unlr in connection witli the 
stretching operation of the rasfn 12 as abdi- 
cated by the curve 48 so that the stretching 
speed of the reset 19 set to 10 cm/sec. tfme 
required for completing one cycle of the move- 
ment of the pressing plate 4 can be maintained 
short. 

In the previous embodiments, it hoc been 
described that tho stamper 1 is fixed to tho 
stamper mount 3 as shown in Fig. 3. Tho 
stamper 1 should be securer/ fixed to the 
mount 3 so that no liquid leain penetrates the 
space between these two nieinbeix, If the irtirt 
12 were hardened with a pardon thereof 
rmrwmrmri the space between the stamper 1 
and the stamper mount 3, It would be difficult 
to detach the produced replica disk, while the 
quality of the disk would be deteriorated 
because of occurrence of undulations around 
the center thereof. Therefore the stamper may 
have a structure which eon bo cosurety food to 
the stamper mount 3 os wW bo described later. 
Prior to describing true structure of tho ctampor, 
o cornrsntiong! method of fixing a conventional 
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stamper to a stamper mount will be described 
1br a better understanding of the feature or the 
above stamper. 

Figs. 14 tn 1A show the conventional 
method Of thing » erxwsnttonal disk stamper 1 
tn a stamper mount 3. tn the conventional 
method, machining of center note has b«*n 
essential Namely, as shown _ m Rg. 14, a disk- 
like stamper 1, which has bean formed by 
plating by an electroformlng technique. IS 
machined by mesne of a punch 61 and a do 62 
to make a center hole 50 eo that the ocrrter hole 
50 and die information recorded circular 
grooves [not shown] ere coaxial with eceh 
other. Then the center hole 50 ts shaped by a 
press end a Tunning iff* (both are not shown) so 
mat the center hole 50 is concave as sIkjwh in 
Fig. 15, The reference la Indicates a concave 
center portion. The stamper 1 formed In this 
way fe put on the stamper mount 3, and Is fixed, 
at its periphery, to the stamper mount 3 by 
moans of fixing members mot shown), while the 
center portion of the stamper 1 is also fixed to 
the stamper mourn 3 by means of a fixing 
member 63 as shown in Rg. 16. The fixing 
member 53 is arranged to be sorcwed in a 
screw hole made in the center of the stamper 
mount S. In detail, the fixing member 53 has a 
talascuptualty wiyaufttu poition 53a which Is 
arranged to be received in an iiiiee wall 3a 
placed above tho screw hole 53b so that the 
fixing member &3 ts posftfoned at the center nf 
me stamper mount 3. The reference 33b Is n 
threaded portion of the fixing member 53. The 
fixing m amber 53 has a flange portion 63c 
extending rsdieJly, and mis flange portion 63e Is 
arranged to be received in a circular reeeae gc 
whioh Is coaxial with the above-mentioned 
inner well 3a portion and the screw hole 63b, 
The stamper 1 b faced by holding the concave 
center portion 1a between the flange portion 
53 of lire tbunu iiieiiiuei 53 and the circular 
recess 3c of the mount 3. 

However. It Is to be noted that an annular 
gap G Is made between the periphery of th* 
flange portion 53 and the upper surface of the 
concave canter portion la of the stamper 1, 
Because of tho presence of the annular gap Q 
when injecting end pressing the rccin 12, tho 
liquid resin b apt to enter tho gap G. If tho resin 
penetrated the gap C were hardened, it would 
be difficult to detach the formed dtek from the 
stamper 1. Therefore, the disk Is apt to be 
damaged or deformed at the center thereof 
when detaching from the stamper 1» In addition 
m such a riuutfvanrarjft caused rry the presence 
of the annular gap G, the centering accuracy of 
me center hole of the disk with respect to the 
information grooves, which is achieved by the 
flange portion &3c of the firing member 53 IS 
not high enough* Especially, in the case of pro- 
ducing a video disk in whioh information is 
ropordod at o high density, centering aeouraoy 
has to bo very high. 

Hence, reference Is now made to Figs. 17 to 
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19 which show the abovs-montioited structure 
of the stamper i. fig. 17 Ib a scheimmc cross- 
scctiOTOl view ot a luting ring 5* which will be 
used to fix the disk stamper 1 to tlm alampex 
mount 3. The fbdng ring M * mads of j * 
conduct** material, and a threaded ponton 54 
fc futmed et the inner wall dace to one sWe. At 
the ulher side of tho inner wall is made an 
eri^aying portion S4b which will be enqaq^ 
with the top of s flange portion of a fmnfl M 
member as wffl be described pier. The- w*g 
rtnn 84 b attached to 8 mother record [MX 
shown), from which a plurality of stampers Will 
be formed, in such a mennerthet the, fixing ring 
54 is coaxial with the information gnoovea of ig 
the mother reenrri. Than cJia mother record Is 
plated by elecTrcmrmlnp, lug ether with tho 
fixing ring 64. As & result uf etece^forrrtnft o 
diak-fikA stamper 1 is formed, to which the 
fixing ring 54 has been secured by the electro- 20 
forming plating. I ho completed stampm 1 
having, fro fixing ring 54 at Its cajmr may be 
referred to as a etamper assembly, and this 
easeniWy »a detwhod from flto mothor mrnrd. 
The detached stamper esaem&iy fe shown in a ?& 
urossrstcttenal view tn Fig. 18- in orrter to 
piovide an adequoto thickness of the plating 
around the comer portion C between the lower 
surface of the mother diak and tho outer wall of 
the fixing ring 54. the outer wall of the fixing 90 
ring 54 la anclliiud or tapered so that the 
diameter at the toper skfe of the fixing ring 64 
is greater than that at the lower side* thereof. 
Namely, the angle defined between *e tipper 
surioce and the outer wall of the fixing nrrfl 64 3S 
la made obtuse as fthawrr h Fkj. 17. Thus, an 
adequoto ©ontactaig force between the stamper 
1 and the fixing nng 54 is ensured. 

Since the etampar assembly 1 may have me 
above-deacrfbed etructure. the infortnatton <tv 
recorded groove* of the etamperl ^coaxial 
with dm engaging portion 54 of the fixing rang 
B4 with high accuracy. , . . 4K . 

The stamper aaaambfy 1 produced in this 
way rriBY bu attached to the stamper mount 3 4$ 
of The disk producing device aa ehown In Fig. 
13, Namely, tho stamper mount 3 b equipped 
with a ci^mner^bdny shaft 25 which oorroc- 
ponda to thosn of previous embodiments, 
whoro the itamper-fixing jmaft 25 has a *e 
threaded portion o&c arranged to to engaged 
with a corew hole 3b made In the cantor of the 
stamper mount 3. The stampeding shaft 55 
has another threodod portion b&a arranged to 
tw anqoaed with the threaded portion 64a of * 
the fourig ring 54, and an ending portion 55b 
ar hs tup to be engaged with tho engagmg 
rvtfTron 54b of the Rjuiiw ting 54. The stamper 
fixing shaft 55 h*» a circular outer wall portion 
55d arranged tu be telesccpicailv received ma » 
circular bom 3a coaxfelh/ arrenflOd with the 
screw hole 3b of the stamper mount 3. 
Although a ramar shaft Is ehuwn to be engaged 
with a center bore of tha stanveNMng si aft 
65 In Rg. the cenw shaft may bo replaced * 



with the Injection valve 26 of previous 
embodiments. 

Ac desenbed In me above, the stamper 
assembly 1 can be attached to the stamper 
mourt 3 with o hlgn accuracy/ In mnnwlion 
wfth centering between the Inrnrmabon 
recorded portion of the stamper 1 And die 
center shaft 26 by which the center hole of ma 
disk is Uoffnod. rurthefmore, cince the upper 
surface of the stemper-f Mng shaft bp is ffcish 
wtth tho upper surface of the fwdno, ring 54 
having no gap dwrebetwaCA there is no pos- 
sibility that the liquid molding rcaln 12 pene- 
tratfla the space or yap therebetween. 

According*/, there b no problem due to the 
presence of m* gap 0 inherent to the conven- 
tional attaching method of Pig. 19. Thts etruc- 
ture of the stamper assembly 1 may be applied 
to ony of the pravtoUft ernnodlrnttnts. 

After the liquid molding raatn 12 has been 
hardened by applying an ultraviolet ray thereto 
trough the backing plata 2. the produced rfisk 
b to be detBChod from the stamper 1 as 
described In the above. When detaching or 
removing the dtek fixedly adhered to rho 
twukiiry plate 2 from tho clamper 1, tno 
atarrtpei 1 receives en upward force widen 
tnnda to puil up the stamper 1. As a re»rtt the 
s Tamper 1 la apt to bo partwlry roicod from tne 
stampAr mount 3 or 10 ba deformed. To pmvont 
such undesirable phanmoena, ft ia necesaary to 
securely attar* the stamper 1 to the upper 
surface of me mntint 3 not only at the center 
and the periphery Of the Btampai 1 . Therefore a 
method ot securely fixing the stamper omo-the 
atsmpar mount 3 by means of a magnetic roroe 
may be applied as will be dosortbed heialiiaftar. 

Pig. 20 llluetrataa an embodiment of the 
above method, in which the stamper i fa 
attracted by a flexMo magnetic sheet 58 inter- 
posed betvrwn the stamper 1 and tho clamper 
mount 3. Tfie stamper 1 b made 0* o magnetic 
material, audi as nickel, end the stamper mount 
* b atao made of 0 magnetic materiel such ae . 
linn or nickel. The magnelic sheet 58 may bo 
adhered to the stamper mount 3 by moons of 
$n adhesive, m Trite nase the stamper mount 3 
may be made of a nmrnagrcedi; material 

Rg. 21 illustrates another ©mbodlmmil in 
which tho rtampar 1 Is attracted hy magnetic 
forced Induced by a plurality of electron gnats. 
Nameh/r a pluialltv of coils 59 are embedded In 
hides made on the surface of the stamper 
mount 3. In order to make the upper surface of 
die stamper mount 3 flat a noranagneflc 
rtuwarlflt 60, such as brass, aluminum or the 
like, is filled in ttm s^scb abuve respective coils 
59. The lines of magnetic force ore Indicated ot 
01, passing through the atamper 1. Thus, Ao 
stampar i. t* mtraend toward the »u*mper 
mount 3. The coils ere arranged tn ba supplied 
whh an electrical current from a power euurce 
(not ohown) via a switch (not shnwn). The cob 
59 may be onergiied onry when th« nmducad 
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disk Is detached from the stamper 1 by turning 
on the Kwtmh. 

Since the tamper par se 1 1s Utln (0*1 lu 0.5 
ntiflimeten* thick) magnetic saturation Is apt to 
occur, in this case, an adequate attnjrtfng force 
cannot be obtained. THIS prnblem may be 
received by the following embodiment of Rg. 
22. The stamper 1 of Hg, 22 reinforced by a 
choct of a mapiotte materiel, aucn as Iron 
niokel or the like, whose thickness fe much 
greater than that of the stamper 1. The sheet 
62 is ottaohed to the tower surface of the 
stamper 1 by means of a suitoblo adhesive 63* 
The thickness of the sheet 60 moy bo I to 6 
millimeters to provide en adequate attracting 
furtaL With this arrangement, tho produced disk 
may be smoothly detached from lira alamyei 1 
without causaig the deformation or dilute- 
mem of the efRmpnr 1 . 

Fmm The tnr«gnlng description, it wS! be 
underctond mat high quality Information 
recording tfste can be manufactured sera air 
bubbles ens effectively prevented fmm hnfng 
taken in the liquid molding rosin, white eccen- 
tricity of the disk is satisfactorily suppressed. 
Especially, when copying video disks, high 
oroduewty, which could not be obtained up to 
this time, can bo achieved 

Claims 

1. A method of producing information 
recording disks by pressing a synthetic resin by 
a disk stamper (1). t^irtprifdng the steps oft 
placing said dtek stamper on a stamper mourn 
[3); supporting a backing plats (2). which wRl be 
a part of an information recortflnrj disk to he 
produced, above said disk stamper so that them 
(a a often space between said becking plate and 
said disk stamper; Injecting a ioutd molding 
redn {12} into odd opoeo between esM backing 
plate and said disk stamper through a ooaoago 
made in en infection verve (26) received in e 
center bore of a stampsHedng shaft (25) pro- 
vided at the center of said stamper muiuiU stud 
Injflffnnn vrtvo having h flange pot Hon (35) 
which cur hn Interposed between said backing 
plate and said disk ■damper; iha/reasirtu said 
burking plate toward said disk stamper so that 
the injected resin is stretched outwardly 
radially; end irradiating the stretched resin bynr 
by an ultraviolet ray so that sold resin la 
hardened, characterized by a step of wetting at 
least the periphery of said flange portion of cold 
injection verve by said liquid molding resin 
before said flange portion is in contact wrth said 
backing plate. 

2* A method bs claimed n Claim 1, charac- 
terized In thai the wcllfeiy step Is performed by 
the steps of: mjeuliiiu a small amount of said 
liquid mufdbig rexln (12) mi raid sUjnipeu (1) 
and mnving said Injemion van* (26) toward 
said stamper-fixing shaft {25) so that said resin 
already injected wets at least the periphery of 
said flange port on (36). 



3, A method as daimBd in Claim 1, charac- 
terized In that the dopreecing step is performed 
by moving said backing plate (2) toward sold 
dtek stamper (1). 
s 4, A method as claimed in Cfafm 1, chsrsc- 
tedxad by a stop of dosing an outlet {34) of e 
passage of raid timed molding lesto (12) prior 
to the oppTiwiLiofi uf said uhi a violet ray. 

5. A method as dairned in Clean 1 r diaiac- 
io terized by a slop <rf applying a gas pressure to 

said hacking plate (2) so that said backing plate 
is deformed in mtth a manner that me space 
between said pecking plate and said disk 
stamper (1) is greater at its periphery than that 
13 at its oon tar. 

6. A method ee claimed fci Claim 1, chsrac- 
torsod in that the moving speed of said bsckng 
plats (2) in the depressing step is controlled so 
that the stretching speed of the infected resin 

to (12) t* teas than 10 cm/sec. 



Rtf vindication* 

as 1. Precede de fabrication de cfeoues 
supports dlnforrnatfon par pressaga dune 
restne synThdrJqije en mnyen rfon dteque 1 
d'eetempsge, comprenant les phases de: place- 
ment du dfcque crestampage cur un support (3); 

so sotnten cTune plaque (2) d'apptrt\ qui fera partie 
du dleque eepport d' information a produire, au- 
dooeua du dieque d'eatampsge de manure i 
manager un eepaoe determine antra la places 
cfoppul Ot lo cfisque tfoetcmpago; injection 

as tfune reslne a mouJar ilqukk (12) dsns Teepeco 
menage errtre la plaque d'eepui et te deque 
d'estarnpage, A travere un passage pratique 
duns irnva buse (26) ifinjection passant dans 
1'aleAage central d'un axe (25) de tTxatlon du 

4o rilaque d'eatampage, praMJ au centre du support 
du c&que d'estempage, cette buse d'tnjecilon 
eomportant una partie (36) en collarette qui 
petit dnterposer entre (a plaque cTSppui et te 
dleque d'eetampage; abaiseomerrt de la plaque 

4C d'appuJ vera Is dUque d'oatompooo do telle 
man i ere que Is reatne tniectse a'cwe rodioio 
ment vers rexterleun et Irradiation per un rayon 
urtre-vieiet de la coucho de resine fttiree pour 
dutgir la i^sli ie, ce moc6d6 6tant carectfirlsd par 

bo una phase de muuillage du gourcour au molns 
da la partie en coIleraUe de la buse d'lnjection 
par Id reslne a rnuuler UqukJe avstit que la partie 
en coiiftrtTTn rw snlr en contact avec la plaque 
d'appui 

66 2. Krocede suivarrt Is revendicstion 1 . carac- 
terieS en ce que la pnase de moujliago 
comprond loo opdratlone suivarvtee; injection 
tfunc foible quanta de lo rsabis A moulcr 
Ikjulda (12} sur le dlsque cTestompooe (1) ot 

60 emplacement da la buse (26) d l in|ect!on vora 
Taxe (25) de fixation du dlsque oTeetempege da 
sorte que la resfne de]d tnfecbie moullio le pour- 
tour au nioiris de la par Us [35) en collerette. 
3. Prui^dc suh/anc ta letfendlcatlon 1, carac- 

sk teVlse en ce que la phase d'abalssement est 
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dttecrufta par la defacement do la plaque (2) 
orappui vers Ir dbquis featainpage, 

4. Pieced* aiiivant la revendication 1, corao- 
torti$ par una ph™ Ou fermaturo d'un orifice 
do set* (341 dft passage da la rtaina d mouler 
Bquldo <12) avam rappneatkin du rayon ultra- 
violet 

5. procade euivftrrt la revenOkaHan 1 , carau- 
tertafi par una phase application d'une 
pression da gaz b la plaquo (2) d'appui da snrta 
que cettc derniere oct deformae de tell* 
ntanlere qua resnece oomprfe antra Id plaque 
tfajwul *t lu disque (1) d*eatompogo eolt plus 
grand a aO periphe'ne qu'on aon centre. 

«. Proufida advent to revendfcajtion 1, carae- 
Tfrtea en «* UU9 la vileatt da dopbooment do la 
planus (2) tfapyu? dans la phoae d'eboiaoe- 
manl OCT Tftglfie tte tegon que la v«Ba3<i 
O'ttirag* rta la reatrm injecte© (12) «3t 
irvr^Raur^ fi 10 arja* 

PatentonoprOaho 

1, Vojfahron jtur Eneugung vnn fcrfnrmatlon 
aufeeiehnenden Schefeen durch cfe Presaung 
einea aynthetteohen Manas mtaete alnua 
schelbcnfonnlflon StoSeis (U. da* talnende 
Schrltta umfaGt; Anbrlngan doa schemer* 
fflrmlgen StSGeia on clnar StfiBalanbauateHa 
<3), Lagwimfl eincr VoretotfijrtgeplettB U), ©Ha 
atn TbB (Jar herzuateHender* Information fluf- 
TRjchnenifan Schefec 1st oberholb doe StiBote 
so. rta& zwlschen dor Vatfeifungaplette und 
dam SmGeJ eln aagybw* Abatand 1st, Em- 
epritton oirte& flnssJgan Farngebungahercea 
02) in don Raum Twischeii dor Varatelfunga- 
platta und dam Std&el dumh ntnen Kanal, dar in 
etnem Snoprttzventil Ci6) ausgebfldw tat, das ki 
drier mlttlgen Bohrung einer Siofiai- 
bafaatlguneowollo £5), do in der Mitt* tfar 
Sta0oh3rt&flU3*€llc vo^oBOhon 1st suf- 
genommen let, wobai daa STnapritzvatttil ainon 
RanachabachnUt {35} hat dor awladion der 
Varstainjriflaplatto and doro StSRol angecrorwt 
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werden kann, Wted«diucken d«f VerotBffungc- 
platto aur dan Sttifitd *u ao. daG daa ctnge- 
apritzte Harr rnrtTfti nach autoi Mfidehnt wird, 
und Bastre ninng dor gedehnum Herzachidrt 
mfttote idtrBViOtottar Strahkmg, ed dafi daa Man 
gehartct wild* gokonrttelehnot durch «inen 
Schrht dor Banetwng iuminda*t daa Umfanga 
des Flanachabachnitte daa Brtapfit2wem1]8 mlt 
ibm flOaaigen Formgebungaharx bovor der 
Ftenschabachnitt In BorQhrung mit der Ver- 
staihingaplatte atoht 

2. VBrfahroi! nach Anapruch 1, dadurch 
gakennTRWinaL UaS dor Dcnetnmg^ohritt in 
iblgonden Stufwi durchgenihrt wbd: Bn- 
spritzen omer garingen Mange daa flC&lgon 
Formgamin^harzefl (12) auf dan SttiBel (1) und 
Bawogimg dea Elnsprftzveniils (20) auf dro 
5tfittolbof«atigungow»llB C25) zu so. d«S daa 

' berate oingBaprif tn Han zumindead den 
Umfang da* Hansc^^hnlttes <3S) uanatzt 

3. Vorfahmn nach Anapnich 1 f dadurch 
flftkannzftjehnot. daii dor Schrttr des ttedw 
dmckona durohgafOhrt wird, Indem die var- 
stalfungsplatta (2) auf den St*&al [1) zu bawngr 

4.. Veifahron nach Anaprooh 1, galconn- 
zeiefHwf durch wrwn Bchfltt doc ScWaBona 
oaiao Ausganga (34) einea Konala (ur dac 
fa] saiga FormgtsburmBliaa (12) vor dor 
Anwandung dar ufliavtolattan Ctr&hlunfi, 

6. Verfahran nuuh Anaprach 1, gefconn- 
zeichriet durch elnen Suhrltt dor Beauf- 
echiagung dor Versielfiiixpiplaiie (21 mit einattt 
Gasdruck eo, da& dlo. VaretBh\mgKplaU6 derart 
defermlert wird, daft dor Abstand zwisdiKn dor 
VenstoifungepUtto and dam StdUei (D an threm 
Umfang gnSQer ala In thror Mrtta m. 

a Verfbhren noch AnoprUOH 1, dadurch 
uukonnzotGhnot. dai «Bo Bowogunga- 
oaacrnvlndlpjcait dar Voratolfungaplatto (2) Nj 
Schrht des NfetatiGcken* so gaateuert 1st, daB 
die Dehngaiidiwiriditfkeit dea eingaaprteton 
Kar?BR {121 kJeir.w ate 10 cm/aoc iat. 
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